REMARKS 

Favorable reconsideration is respectfully requested in view of the foregoing amendments 
and following remarks. 

The specification and claim 1 have been amended to define the term "ERIC-MAP". 

The rejection of claims 1-9 under 35 USC 1 12, second paragraph, as being indefinite for 
the reasons set forth in item 4 of the Action is thus deemed to be overcome. 

Claim 1 has been rewritten as claim 10. New claim 10 limits the microtubule-interfering 
agent to the compound TZT-1027. Support for this amendment is found in the specification at 
page 6. 

New claim 1 1 corresponds to original claim 4. New claim 12 corresponds to original 
claim 5 limited to TZT-1027 as the microtubule-interfering agent. New claim 13 corresponds to 
original claim 6 limited to TZT-1027 as the microtubule-interfering agent. New claim 14 
corresponds to original claim 7. New claim 14 recites essential steps in the method of treatment 
of a tumor, including a recitation that a therapeutically effective amount of TZT-1027 and an 
ERK-MAP kinase cascade inhibitor is administered to a patient in need thereof 

The rejection of claim 7 as being indefinite for the reasons set forth in item 5 of the Action 
is deemed to be overcome in view of the wording of new claim 14. 

New claim 15 corresponds to original claim 8 limited to TZT-1027 as the microtubule- 
interfering agent. New claim 15 is drafted in method of use form. 

In view of the wording of new claim 15, the rejection of claim 8 under 35 USC 101 as set 
forth in item 1 of the Action is deemed to be overcome. In addition, the rejection of claim 8 
under 35 USC 112, second paragraph, as set forth in item 6 is deemed to be overcome. 

New claim 16 corresponds to original claim 9 limited to TZT-1027 as the microtubule- 
interfering agent. New claim 16 is drafted to remove the term "and/or" objected to by the 
Examiner in item 7 of the Action. 

Thus, the rejection of claim 9 is deemed to be overcome by the wording of new claim 16. 

Claims 1-9 were rejected under 35 USC 1 12, first paragraph, on the basis that the 
specification is enabling only for a combination of dolastatin 10 or vincristine as a tubulin 
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polymerization inhibitor and PD98059 as a MAP kinase inhibitor. The Examiner states that the 
specification does not reasonably provide enablement for a combination of any microtubule- 
interfering agent and any ERK-MAP kinase inhibitor. This ground of rejection is respectfully 
traversed in part. 

The Applicant has agreed to limit "microtubule-interfering agent" in the new claims to 
"TZT-1027" whose activity is indicated in Table 1 at page 12 of the present specification. The 
chemical name and the structure of TZT-1027 are shown at page 6, lines 6-17. 

TZT-1027, one of the derivatives of dolastatin 10, is a compound which the Applicant 
considers most desirable as a microtubule-interfering agent to be used together with ERK-MAP 
kinase inhibitor. See the present specification, page 6, lines 3-5. 

The major advantage of using TZT-1027 as a microtubule-interfering agent is that TZT- 
1027's neurotoxicity is much weaker than that of existing medicines such as vincristine and 
paclitaxel. In fact, it has been reported that TZT-1027 gives rise to almost no disorder of the 
peripheral nervous system such as caused by the administration of vincristine or paclitaxel to 
animal models such as a rabbit and mouse (T. Ogawa et al; Toxicol Lett., 121 (2001), 97-106; 
attached hereto as Exhibit A). 

Furthermore, the inventors of the present invention have also clarified the mechanism of 
neurotoxicity which is given by a microtubule-interfering agent, by means of experiments with use 
of PC-12/NGF model and a biochemical or immunohistological study of tumor cells (as published 
by the inventors of the present invention in the Japanese Association for Molecular Target 
Therapy of Cancer: 3 rd Annual Meeting, 1999 Fukuoka, etc.). In detail, it has been revealed that, 
whereas vincristine and paclitaxel act strongly on stabilized microtubules (i.e., microtubules 
wherein lysine residue of a-tubuline has been stabilized by acetylation and the like) which exist in 
the nervous system, TZT-1027's action on such stabilized microtubules is very weak. It can be 
said, from these facts, that TZT-1027's action on the axon is much weaker than that of other 
microtubule-interfering agents. 

Moreover, TZT-1027 has microtubule-interfering activity 100 to 1000 times as strong as 
that of vincristine, vinblastine and navelbine (as published by the inventors of the present invention 
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in the Japanese Cancer Association: 56 th Annual Meeting, 1997 Kyoto: and in the Japanese 
Association for Molecular Target Therapy of Cancer: 1 st Annual Meeting, 1997 Tokyo). 

On the aforementioned grounds, it can be said that TZT-1027 is the most desirable 
compound as a microtubule-interfering agent to be used in combination with a ERK-MAP kinase 
inhibitor. 

Although the Examiner states that ERK-MAP kinase cascade inhibitor is also not defined 
in the present specification, the Applicant considers that, with regard to ERK-MAP kinase 
cascade inhibitor, the present invention is fully described in the present specification to the extent 
that anyone skilled in the art can practice the claimed invention. As recognized by the Examiner, 
it is not necessary for a patent specification to describe general knowledge known to those of 
ordinary skill in the art. 

The MAP kinase cascade has been studied extensively since before the present invention 
was made, as reflected in the cited Dent reference. It is well known that the blocking of any part 
of the cascade results in an inhibition of entrance of the effector molecule p90 ribosomal S6 kinase 
into the nucleus of the cell. The crucial point of the present invention resides in that this 
inhibitory action potentiates the antitumor activity of TZT-1027. Thus, one skilled in the art 
would reasonably expect any compound having such an inhibitory action, regardless of its species, 
would potentiate the antitumor activity of TZT-1027 when used in combination with TZT-1027. 

For the above-mentioned reasons, it is respectfully submitted that the wording of the new 
claims has overcome the rejection of claims 1-9 under 35 USC 1 12, first paragraph. 

Lastly, claims 1-9 are rejected under 35 USC 102(e) as being anticipated by Dent et al. 
This ground of rejection is respectfully traversed as applied to the new claims. 

The new claims are limited to TZT-1027 as the microtubule-interfering agent. TZT-1027 
is neither taught nor suggested in Dent et al. 

As noted by the Examiner, Dent teaches a combination of MAP kinase cascade inhibitor in 
combination with an agent such as vincristine. 

TZT-1027 is an excellent compound whose microtubule-interfering activity is 100 to 1000 
times as strong as that of vincristine, vinblastine and navelbine while TZT-1027's neurotoxicity is 
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much weaker than that of vincristine, paclitaxel, etc. A combination of TZT-1027 having such a 
splendid action and ERK-MAP kinase cascade inhibitor is unexpectedly useful for the treatment 
of tumor. Dent et al. do not disclose or suggest the synergistic advantages and effectiveness of 
the claimed invention in the treatment of tumor with low toxicity. 

In view of the foregoing, favorable reconsideration and allowance is respectfully solicited. 
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Abstract 

One of the major doae-limlttng toxicities induced by antimicrotubule antitumor agents such as virtca alkaloids and 
taxanes is peripheral neuropathy- The neurotoxicity of TZT-1027 (a dolastatin 10 derivative aotimierotubule agent) 
was thus assessed using the animal models for antimicrotubule agtM.t-tnduoed neuro toxicity. Rabbits were intra- 
venously given TZT4027 or vincristine weekly for 5 Weeks. Id the mouse study. TXT-1027. vincristine or paclitaxel 
was intravenously given every 2 days and/or weekly. Despite the neuropathologic evidence such as myelinated axonal 
and fiber degeneration in the peripheral nerves and in the sensory tracts of t he spi nal cord following the treatment 
with vincristine or paclitaxel, no drug-Induced alteration was observed in the TZT-1027 groups. Although there are 
reports that some other dolastatin derivatives with antimicrotubule activity showed no neurotoxic potential in 
humans, the present study represents the first demonstration in experimental animals that a dolastatin derivative has 
no, or at least a lower, neurotoxic potential compared to other antimicrotubule agents. © 2001 Elsevier Science 
Ireland Ltd. All rights reserved. 

Keywords: TZT-1027; Vincristine; Paclitaxel; Antimicrotubule agent; Neurotoxicity: Dolastatin 
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1. Introduction 

Dolastatin s are a scries of compounds with 
antitumor potential Isolated from the Indian 
Ocean sea hare, Dolabella auricularia (Poncet, 
1999). TZT-1027, Jv*MMA^imsthyl-L*valyl)-^ 
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[(15 f 2^)-2-methoxy-4-((2S)-2-[(l/? f 2J?>i-methox- 
y-2-methylO-oxoO-[(2-phenylethyl)amino] propyl] 
-1 -pyrrolidinyfl-l -[(5)- 1 -tnethylpropyl]-4-oxobu- 
tyl]-A^-methyUL-valinamidfl, is a synthesized do- 
lastatin 10 derivative and exhibits promising activ- 
ity in preclinical models (Miyazaki ei ah, 1995; 
Kobayashi et al., 1997; Natsume et al., 2000). 
TZT-1027 was reported to show good preclinical 
activity against P388 leukemia and solid tumors 
with an efficacy superior or comparable to refer* 
ence agents (Kobayashi et al. p 1997). The results 
of the in vitro studies suggested that the antitu- 
mor action of TZT-1027 was due to the inhibition 
of the microtubule assembly (Kobayashi et a!., 
1997; Natsume ei al.. 2000). 

Neurotoxicity is one of the undesirable side-ef- 
fects of many chemotherapeutie agents (Weiss et 
a!.. 1974a,b; Cascino, 1995). Peripheral neuropa- 
thy, as the major dose-limiting toxicity of antixni- 
crotubule agents such as vincristine and 
paclitaxel, has been reviewed in the past (Legha, 
1986; Rowinsky et al., 1990; Rowinsky and Done- 
bower, 1991). These agents induce peripheral neu- 
ropathy which is predominantly sensory with 
numbness and tingling of the- lingers and toes as 
the early symptoms (Holland ei al, 1973; Legha, 
1986; Upton et al.. 1989; Rowinsky et al.. 1990: 
Rowinsky and Donebower, 1991; Postma et al. t 
1995). The mechanism of the neurotoxicity is not 
clear, but is likely related to a microtubule-depen- 
dent process (Ochs and Worth, 1975; Green et al., 
1977; Sahenk et al., 1987). Since TZT-1027 affects 
the microtubule formation, it is a concern that 
neurological symptoms will be a dose-limiting 
toxicity and complicate the clinical trial. 

Despite being well-known In humans, the neu- 
rotoxicity of vincristine and paclitaxel was not 
detected in some early studies using rodents and 
dogs (Todd et al. f 1976; Rowinsky et aL, 1990; 
Rowinsky and Donehowcr, 1 991)- However, 
Norido et al. (]9&8) demonstrated that rabbits arc 
good subjects for the pathophysiological assess- 
ment of vincristine neurotoxicity. This was sup- 
ported by an ultrastructural study (Fiori et al-, 
199S). Ogawa et al. (2000) also neuropathology 
ca|]> confirmed that a single high dose or a weekly 
dose of vincristine, which were comparable to 



therapeutic doses in humans, induced a general 
degeneration in the sensory nerve fibers. To evalu- 
ate the neurotoxic potential of TZT-1027. we 
carried out a screening study for the neur t xicity 
in rabbits using vincristine as the positive control. 
In addition, a mouse model seems to be useful, 
making it possible to consider the neurotoxicity 
with reference to its therapeutic efficacy, as many 
preclinical studies evaluating antitumor activities 
were conducted in mice. Apfel et a). (1991) have 
used mice to investigate the preventive effect of a 
nerve growth factor on paclitaxel-induced neu- 
ropathy. Mimura et ah (2000) also reported that 
paclitaxel induced peripheral neuropathy in mice 
with the severity significantly dependent on the 
treatment schedule. A schedule of three injections 
given every 2 days was much more successful in 
producing the neuropathy than other schedules 
including three times every 3 h. daily and weekly, 
suggesting that taking administration schedule 
Into consideration is essential in the mice study. 
Therefore, we investigated the effect of TZT-1027 
on mouse peripheral nerves using suitable admin- 
istration schedules (every 2 days) in addition to a 
schedule in the clinical study (once a week) and 
used paclitaxel and vincristine as the positive 
controls. 



2. Materials and methods 
2- L Rabbits 

7-week-old male rabbits (Kbl: NZW) were pur- 
chased from Kitayama Rabes Co., Ltd. (Nagano, 
Japan) and were individually maintained under 
the optimum conditions of temperature (20 ~ 
24*C) and humidity (40-70%), and a 12L:12D 
cycle with free access to food and water* After a 
2-week acclimation period, the animals were allot- 
ted to one of five experimental groups (Table 1). 
TZT-1027 at doses or 0, 100, 200 or 300 jig/kg 
was injected into the* auricular vein of the rabbits 
once a week for 5 weeks. The vehicle (0.0S M 
lactate buffer) was given to the group of 0 |ig/kg. 
Vincristine sulfate (Sigma Chemical Co, St. Louis, 
MO) dissolved in saline was administered at a 
dose of 300 'ixg/kg to another group of 
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animals a? the positive control. The TZT-1027 
used to the present study was synthesized in the 
Organic Chemistry Research Department of 
Teikoku Hormone Mfg, Co., Ltd. (Miyazald et 
al.. 199S), 

Body weight was measured from the day of the 
first treatment to the day of sacrifice. Clinical 
cageside observations were carried out every day. 
In addition, on the 3rd day after each treatment, 
when the effect of the drug appeared most severe 
in a preliminary study, a more detailed observa- 
tional procedure using a checklist was carried out 
while the animals were in the home cage, being 
handled and allowed to move freely in the open- 



field (on an artificial green mat, 0,8 x 2 m) ac- 
cording to a previous report (Ogwa et al, 2000), 
A neuropathol gic examination was carried ut 
according to a previous report (Ogawa et al., 
2000). After the final dosing, five animals in each 
group (one animal per group, 1-5 days after the 
Sth treatment, respectively), and one moribund 
animal in the group treated with 300 yg/kg of 
TZT-1027 on the day following the first treatment 
were anesthetized with an overdose of pentobarbi- 
tal and then perfused with 4% formaldehyde and 
2.5% glutaraldehydc in pH 7.4, 0.1 M phosphate 
buffer The sections of the medulla oblongata, the 
spinal cord and the spinal ganglion were stained 



Table \ 
Experimental design* 



Chemicals 


Dose 


Treatment schedule 


No. of animals 


Day of sacrifice 


Rabbit T2T- 1 027 


0 ps/kg 


Days Q. 7, 14, 21, 2R (five limes, 




] —5 days after the Sth 


weekly) 




treatment 




100 ng/kg 


Days 0, 7, 14. 21, 28 (Ave times. 


6 h 


l"-5 days after the 5th 




weekly) 




treatment 




200 »ilkg 


Days 0. 7, 14. 21, 28 (five times. 


ft* 


i~S days after iho Sth 




weekly) 




treatment 




300 tig/kg 


Days 0, 7, 14, 21, 28 (five times, 


8 h 


1~S days after the 5th 




weekly) 




treatment 


Vincristine 


300 Hg/kg 


Day* o, 7. 14, 21, 28 (five time*. 


5 b 


1-5 days after the Sth 




weakly) 




treatment 


Mouse TZT-1027 


o mg/kg 


Day* 6. 2. 4 (Wife* times, every 2 


4 


Zl days after the 1st 


day*) 




treatment 




] m$(k$ 


Day* O, 3, 4 (tbrM thnes. every 3 


7 


21 days utor tho lei 




days) 




treatment 




1,5 mg/kg 


Days 0, 2, 4 (three times, every 2 


12* 


21 days after the 1st 




days) 




treatment 




0 mg/k£ 


Days 0. 7. 14, 21 (four times, weekly) 


4 


4 days after the 4th 






treatment 




] mg/kg 


Days 0, 7, 14, 21 (four times, weekly) 


7 


4 daya after the 4th 






treatment 




2 mg/kg 


Days O, 7. 14, 21 (four times, weekly) 


I2 e 


4 day* nfter the 4th 






treatment 


Pacliuxel 


0 mg/kg 


Days 0, 2. 4 (three timet, every 2 


7 


21 days after the 1st 




days) 




treatment 




30 mg/kg 


Days 0, 2, 4 (three times, every 2 


7 


21 days after the 1st 




days) 




treatment 


Vincristine 


2 ing/kg 


Days 0, 2, 4 (three time*, every 2 


8 


18 days After the 1st 


days) 




treotmfffiL 



•* D*y 0 ib- the day of th* Ut treatment. t 

6 Five rabbits (one in each sacrifice day) in each group were neuropathologically examined. 
c Seven mice were ncuropathologically examined. 
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with hematoxylin and oeosin and Kluver-Bar- 
rera's method (Nissl nd luxol fast blue double 
stain). The peripheral nerves at three levels (sci- 
atic, tibia] and plantar) were processed into 1 pm 
epoxy resin sections and stained with toluidine 
blue. Nerve fiber teasing was earned out on a 
portion of each nerve. 

To demonstrate the fact that TZT-1027 shows 
its pharmacological activity in rabbits, the hema- 
tological toxicity, which is likely related to the 
antimitotic activities, was examined (five animals 
in each group of TZT-1027). Blood samples were 
collected from the auricular vein 3 days after the 
4th treatment- Hematocrit (Hct), hemoglobin 
(Hb), erythrocyte count (RBC), mean corpuscular 
volume (MCV), mean corpuscular hemoglobin 
(MCH). mean corpuscular hemoglobin content 
(MCHC), leukocyte count (WBQ and platelet 
count were measured with a microceli counter 
(model CO- 180 A, Toa Medical Electronics Co., 
Ltd,, Kanagawa, Japan). 

2.Z Mice 

3»week«old male miee (CrjtBDFl) ware pur. 
chased from Charles River Japan, Inc., (Kana- 
gawa, Japan) and were individually maintained 
under the optimum conditions of temperature 
(20~26°C) and humidity (40~70%), and a 
12L:12D cycle with free access to food and water. 
At 6 weeks of age, the animals were allotted to 
one of eight groups (Table 1). TZT-1027 was 
injected into the tail vein of the mice at doses of 0, 
1 or 1.5 mg/kg three times every 2 days or at 
doses of 0-2 rog/kg once a Week for 4 weeks, 
Paelitaxei (Slgma-Aldxlch Japan K.K., Tokyo, 
Japan) was dissolved in Cremophor BL/ethanol, 
50:50 (12 mg/ml), and diluted in sterile saline (3 
mg/ml) immediately before use. Paelitaxei (0 or 30 
mg/kg) was injected into the tail vein of the mice 
three times every 2 days. The vehicle (ethanol/ 
Cremophor EL/saline: 12,5/12.5/75%) was in- 
jected into the group of 0 mg/kg of paelitaxei. 
Body weight was measured from the first treat- 
ment to the day of sacrifice. The clinical observa- 
tion using a checklist was carried out on the day 
following the final treatment and on the day of 
the sacrifice, and the neuropathology examina- 



tion was conducted nly on the peripheral nerves 
(sciatic and tibial nerves). To demonstrate that 
vincristine induces neurotoxicity in mice, we in- 
jected vincristine (2 mg/kg) im male mice 
(Crj:CD-l, 6-week-oId, Charles River Japan, In .) 
three times every 2 days and ncuropathologically 
examined them. 

2.3. Statistical analysis 

Statistical comparisons of the mean values in 
each group were performed for body weight and 
hematology. After the analyses by Bartlett's test, 
a one-way analyses of variance (ANOVA) for 
parametric comparisons and Kruskal-Wallis test 
for non-parametric comparisons were performed 
to assess the differences due to the treatment with 
TZT-1027. The Dunnett r-test (parametric or 
non-parametric type according to the results of 
the Bartlett's test) was used as the post hoc test in 
each case. To assess differences due to the treat* 
ment with vincristine and paelitaxei, an F test 
followed by Student's f test applied to homoge- 
neous variances or Aspin and Welch /-test applied 
to heterogeneous variances was performed be- 
tween the drug-treated and control groups. The 
level of significance was set at P < 0.05 and 0,01. 



3. Results 

3.7. Rabbits 

One rabbit in the group treated with 300 pg/kg 
of TZT-1027 died on the day following the first 
treatment, and another one in this group was 
sacrificed in a moribund condition on the same 
day. In the clinical observations, looseness of the 
stool (200 and 300 ug/kg). a decrease in the 
amount of stool (200 and 300 |ig/kg) and alopecia 
(300 pg/kg) were found in the TZT-1027-treated 
groups. Abnormal postures, including head drop 
and lateral position, were also found in a few 
animals in the group treated with 300 ug/kg of 
TZT-1027. In the vincristme-treated group, an 
abnormal position of the hfodltmbs and an ataxic 
gait, which were never observed in the TZT-1027- 
treated groups, appeared in one or two rabbits. A 
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decrease in the amount of stool and al pecia were 
also found in the rabbits treated with vincristine 
A significant reduction in gr wth was found in 
the TZT-1027-treated groups (200 and 300 }ig/kg) 
and the vincristme-treated group (the day of the 
1st treatment (mean ± S.D.); Control; 2,11 ±0.14 
kg/TZT-1027 100 |xg/kg: 2.10 ±0.12 kg/200 )ig/ 
kg: 2,08 ±0.15 kg/300 jig/kg; 2.09 ±0,12 kg/Vin- 
cristinc 300 ug/kg: 2,03 ±0.13 kg, the day of the 
5th treatment; Control; 2.83 ±0.19 kg/TZT-1027 
100 Jig/kg; 2.60 ±0.1 3 kg/2O0 Jig/kg: 2.44 ±0.20 
kg (P < 0,01)/300 fig/kg 272 ± 0.14 kg (P < 0.0])/ 
Vincristine 300 (ig/kg: 2.09 ±0,12 kg (F<0„0i)j. 

In the neuropathology examination, no drug- 
related alteration was found in the nerves of the 
rabbits treated with TZT-1027. In the vincristine, 
treated group, peripheral neurotoxicity was sig- 
nificantly detected. In this group,, a generalized 
degeneration of the myelinated nerve fibers with 
myelin ovoid formation in the peripheral nerves 
(sciatic, tibial and plantar), and agonal swelling, 
ax nal destruction and cellular infiltration 
(phagocytosis) in the posterior spinocerebellar 
tract, the posterior funiculus and the dorsal spinal 
nerve root, wt»v observed (Pigs, 1-3). Chroxna- 
tolytic neurons in the gray matter of the spinal 
cord also appeared in a few animals. 

In the hematological examination, the Hot, Hb, 
RBC and WBC values significantly decreased in 
all the TZT-1027-treated groups, and the platelet 
count in the group treated with 300 ug/kg was 
slightly decreased [e.g. control versus 300 fig/kg of 
TZT-1027 data (mean ± S.D,) were Hct (%): con- 
trol, 5Q.8±5,1/TZT-1027 300 ug/kg, 33.8 ±3 J 
(P<0.01). Hb (g/dl): 14.9 ±0.8/10,6 ± I A {P < 
0.01), RBC (10 4 /mm*): 795 ± 80/527 ± 89 (P< 
0.01), WBC (10 3 /mm 3 ): 63.2 ± 15.7/31.2 ± 8.2 
(P <0.01). platelet (lOVmm*); 61.7 ±22.0/39.8 ± 
16.9J. 

3.2. Mice 

Two mice treated with 1.5 mg/kg of TZT-1027 
every 2 days died on Day 7 (Day 0 the day of 
the first treatment) and three mice were sacrificed 
in a moribund condition (two mice on Day 7 and 
one mouse on Day 8), Clinical signs such as 
abnormal fur, facial edema, piloerection, lacrima- 




Fig. I. Teased nerve fiber preparation from Uw sciatic nerve of 
rfcbbiu treated with TZT-1027 and vincristine, (a) Control; (b) 
TZT-1027, 300 p&kgi and (o) Vincristine, 300 tig/lcg. Myelin 
ovoids are observed in the stood treated whh vincrbtine (o), 
but no 4nig*relatcd alteration is observed in the TZT-1027 
group (b). Osmium totroxide stain, originMl magnification x 
160, 

tion, a decrease in the locomotor activity, bradyp- 
nea, hypothermia and tower removal reactivity 
appeared in these animals. No drug-related ab- 
normalities, other than abnormal Air and facial 
edema were found in the survivors of this group. 
One mouse treated with 2 mg/kg of TZT-1027 
weekly died 4 days after the 4th treatment. Loose- 
ness of the stool and piloerection were found in 
this animal after the 3rd treatment. In the group 
treated with 2 mg/kg of TZT-1027 weekly, clinical 
signs such as looseness of the stool, abnormal Air 
and piloerection were found in a few animals after 
each treatment. No clinical sign appeared in the 
groups treated with 1 mg/kg of TZT-1027 every 2 
days and weekly. The treatment with paclitaxcl 
only developed a lower removal reactivity on Day 
5, A significant decrease in body weight was 
found in the group treated with 1.5 mg/kg of 
TZT-1027 every 2 days for 7 days after the 1st 
treatment [Day 7 (mean ± S.D.); control: 24.2 ± 
1.7 g/TZT-1027 1.5 mg/kg every 2 days; 19.8 ± 1.9 
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g % P< 0.01], The treatment with 2 mg/kg of TZT- 
1027 weekly decreased the body weight only for a 
few days after the 1st treatment [Day 2 (mean ± 
control: 23.6 ±1.0 g/TZT-1027 2 mg/kg 
weekly: 21-4 ±0.7 g, J><0,0]]. Paclitaxel did not 
affect the body weight. 

Neuropathologically, no drug-related alteration 
was observed in the groups treated with TZT- 
1027. A generalised myelinated nerve fiber degen- 
eration, which was similar to the findings in the 
vincrisrine-treaied rabbits, was found in the mice 
treated with paclitaxel. Similar findings were also 
found in the vincristine-treated group (Fig. 4). 



4. Discussion 

Consistent with earli r reports from animal and 
human studies (Holland ei ah, 1973; Legtia, 1986; 
Norido et aL, 1988; Lipton et al M 1989: Rowirusky 
et al, 1990; Rowinsky and Donehower, 1991; 
Piori et al.. 1995; Postma et al.. 1995: Mimura et 
al., 2000; Ogawa et al., 2000), vincristine pro- 
duced sensory myelinated axonel end fiber degen- 
eration in peripheral nerve and tracts such as the 
spinocerebellar and posterior (dorsal) funiculus in 
rabbits. Similar peripheral nerve lesion were 
found in mice dosed with either paclitaxel or 




Fig. 2. Crass actions of the *cjittJc nerves in rabbit* treated with T2T-1Q27 and vincristine, (a) Control; (b) TZT-1027, 300 jig/kgi 
and (c) and (d) (magnification of c). vincristine, 3GO He/kg. Myelin ovoid* arc obti»rv«d in the vlnerJpllft* gffoup (e and d) f but no 
drug-related alteration is observed in the TZT-1027 group (b), Toluidrnc blue stain, original magnification (a-c) x 160; and (d) 
x 320. 
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Fig. 3. Cross flections of the spinal cord in rabbits treated witfe TZT-1027 and vincristine. <o-c) Posterior spinocerebellar tract, (a) 
Control; (b) TZT-1027, 300 pg/kg; (c) vincristine, 300 p$/kg; (d-Q posterior funiculus, (a) conrrol; (c) TZT-1027, 300 frig/kg; (0 
vincristine, 300 ug/Jcg; And (£) posterior spinocerebellar trad and dojual spina) reoi, vincristine, 300 pg/kg. Degenerated myelinated 
fibers (axonftl destruction, anosfU swelling and cellular infiltration) Were only found in the vincristine group (c. f and g). (a~c) 
Hematoxylin and oeoslru original magnification x 160. (d-g) Hematoxylin and oeosin, original magnification x 80, 



vincristine. These results confirm previous studies 
suggesting that the rabbit and the mouse are useful 
to study the neurotoxicity of these agents (Norido 
et aL 1988; Apfe) ct aJ M 1991; Fiori ct al M 1995; 
Mimura et a1, ( 2000; Ogawa et al., 2000)1 



The results in the present study strongly suggest 
that TZT-1027, an antimicrotubule antitumor 
agent, has no or at least a very low neurotoxic 
potential, 

In the present rabbit study, we have demon- 
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Fig, 3. {Continued) 



strated an apparent hematological toxicity -after 
treatment with TZT-1027, Including significantly 
decreased red and white blood cell counts. Al- 
though the hematological examination in the vin~ 
cristine-treated group was not carried out In the 
present study, Norido et aL (1988) have; reported 
that vincristine at a weekly dose of 300 fig/kg in 
rabbits decreased RBC, ttb and Hct to an extent 
comparable to TZT- J 027, Considering these hema- 
tological results, it Is quite certain that the doses of 
TZT-1027 administered to the rabbits were felt to 
be high enough to investigate its potential for 
neurotoxicity. In addition, the doses given to the 
mice in the present study are also considered to be 
adequate as tbeae arc comparable to those of the 
preclinical study in mice (Kobayashi et ah, 1997), 
However, these abnormalities were not observed in 
the TZT-1027-treated groups. The high doses of 
TZT-1027 in rabbits and mice were comparable to 
the minimal lethal ones that make it possible to 
conduct the examination with a significant number 
of animals, 

Ataxic gait and irregular position of the 
hindiimbs, supporting the histopathologic findings, 
appeared only in the rabbits treated with vin- 
cristine. These are similar to the effects reported by 
Nando et a]. (1988) and Anderson et aL (1991). In 
rodents, the drug-induced behavioral alteration 
suggesting peripheral neuropathy included para- 
lytic gait, toe-walking and splayed hindHmba 
(Gottschalk et aL, 1968: Jackson, et aL, 1984; 
Bregman et aL, 1994; Boyle ct aL, 1996), The mice 



treated with TZT-1027 did not show these signs. 

It is surprising that TZT-1027 does not induce 
peripheral neurotoxicity. The mechanism by which 
TZT-1027 has antitumor efficacy but is non-neuro- 
toxic is not clear. We consider that TZT-1027 may 
have unique pharmacokinetic and tissue distribu- 
tion profiles and/or a unique affinity for tubulins 
and microtubules. Postradiational modifications 
of tubulin may be a worthwhile point to consider. 
Thus* further investigation focussing on differences 
in the effects of antimicrotubule agents on the 
composite microtubules seems to be a reasonable 
approach. There might be differences in the affinity 
for modified microtubles between antimicrotubule 
agents. 




Fig. 4, Cross section of the sciatic nerves in mice treated with 
2 me/kg of vincristine three timed every 2 dayti. Myelin ovoiUs 

(arrows) similar to onw observed in die rabbire were obtfervad. 
Toluldine blua ytitin. original magnification x 320, 
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Although phase I clinical trials of TZT-1027 
have already begun in Japan and in Europe, we 
do not as yet know whether TZT-1027 induces 
neuropathy in humans. How ver, a coMidaration 
of the clinical study results of other dola&iatift-fe- 
tated antitumor agents is interesting. LU 103793 is 
a synthetic analog of dolaetatin IS with broad 
antitumor activity (Petlit et al a 1989). It has been 
suggested thai this agent exerts its antitumor ac- 
tivity by disruption of the microtubule formation 
(De Arruda et al. 1995). Phase I studies of 
LU 103793 in patients with advanced solid malig- 
nancies reported that lack of discernible periph- 
ral neurotoxicity was a feature quite different 
from that of other antimicrotubule chemothera- 
peutic agents (Mross ct al.. 1996; Villalonadalcro 
et al. f 1998). The phase I trial of another dolas- 
tatin-related agent, dolastatin-10 (NSC 376128), 
indicated that neurotoxicity was not a dose-limit- 
ing event, even if symptoms of mild peripheral 
neuropathy (mild tingling or electric shock-like 
sensation in the toes and feet) appeared (P» tot et 
aL, 1999), and in phase II study of this drug* no 
neuropathy greater than grade 1 was observed 
(Krug et aL, 2000) The results of ihe clinical 
investigations of the dolastatin-15 analog and do- 
lastatin-10 as well as the results of the ■ present 
animal study suggest that dolastatin derivatives 
may have a lower neurotoxic potential than other 
antimicrotubule agents such as vinca alkaloids 
and taxanes. As far as we know, no neurotoxicity 
study in animals has been reported for the dolas- 
tatin derivatives. The present study represents the 
first demonstration in animals that some dolas- 
tatin derivatives do not have a neurotoxic 
potential. 
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